
. ,
I

#

-i “‘o

MILITMY SPECIFICATION

mL.R-93c
Ii?June 1961
MIL-R-lk262(SiSC)
28 February 19!%
~R-$##1.A(USAF )
20 July 1959

This specification is mandatory for use by all ~ents
ard Agentlea of the Dcptient of Defense.

1. SCOPE

1.1 scope. This specification cover8 the gene~l requirements for accurate,
wire-wo~f tied resistors hsving a ms-xtiwn resistance tolerance of 1 percent,
with the windinss suitably protected ~inct hi@ h~idity. ‘l’heresistors ae
suitable for continuous full-load operstion at w smbient temperature up to
125” C, and derated up to lk5° C (see fi@Xe 3). .T%ey-are.not-suitable for

application where alternating current (ac ) characteristics are of critical immr.

..

tance. A table which provides a sunnnsryo? performance chascteristics for this
type of resistor. IS included in supplaent 1.

. . .,..-

1.2 C~sificatiOn.
....... .......

1.2.1 ~ designation. The type desi&ne.tionshsll be in the followlns form,

and as specified (see 3.1 snd 6.1):

-7!!!-L
~ ,T f --

Stfle ~teristic Resistance- Resistice Resistance
(1.2.1.1.) andlt:y~ temperature (1..2.1.4) tolersnce

.’. . characteristic
(1.2.1.3)

(1.2.1.5)

“’------

b~;2~~d@%&er; the letters identifyaccurste, vl.re-wwnd, fixsd resistors,
The style is identifiedby the tn-letter symbol RS followed

and the xnmber identlfies the size snd Fover rsting of the resistor.

1.2.1.2
identified

Characteristicand te.rminel. ‘lhecharacteristicand tenniml are
by a single letter in accordance with table I.

1-:“*
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TABLS I. Temperature characteristic and terminal.

Symbol Terminal Max imum ambient temperature M8ximum ambient tern-
at rated wattage ‘(see fig. 3) perature (at zero

percent rated wattage
dissi~tion) (see
fig. 3)

c Solderablev 125° c
w

145“ c
Weldable 1.25’c 145° c

1.2.1.3 Resistance-temperatwe characteristic. The resIstance-temperatme
characteristicis identifiedby a single letter in accordancewith ~ble II

(see 6.9.z).

TABLE 11. Resist.ante-temperaturecharacteristic
in prts per million per “C (PPM/“CJ

(referred to an ambient of 25” c].

Symbol Below 1 ohm 1 ohm to 10 OlnrS– 10 ohms
(excludinc10 ohms) and above

E----- +90 PPM *5O PPM *2O PPM

1.2.1.4 Resis*ce. Tne mcmiral resistanceexpressed in absol~te &ur.s
(1 absolute ohm = 0.99951 ir!ter~t~Oml oh) is identifiedW f~:~edfsits;
the first four digits representsignificantf:gures end the last digit specifies
the num’:erof zeroes to follow. l?he~the values of resistance is less than
I,00C ohm, or when fractionalvalues Of ~ ohm are ?equirea, the letter : is
substitutedfor one of the s:b~.ificarh.d:gits to represent the ciecimalpoint.
When the letter R is used, siicceedingdigits of the ~Toup represent significant
fIgures. The resistance-valdedesIwtions are shown in tables III and IV, aS
applicable. Minimum and ma.xhmm resistancevalues shall be as specified (see
3.1). The standard resistancevalues for every dectuieshall follow the sequence
demonstratedfor 10 to 100 decade in table V. The resistancevalues for the
.05 percent and 0.1 percent resistancetolerancesmay be of any value (within
ltiits of this specifIcation (see 3.1)), hOwever, it iS preferredt~t the
valuea be chosen from the 192 series decade specIfied for resistance tolerance
D. Except as noted herein, and in 1.2.1.4.1,resistancevalues not listed In
table V shall be consideredas not conform’hgto the specification.

..
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‘e TARLE III. Designationof resistancevalues.Y

Desigmtion Resistance,walue

ohm
NOW to R9880j incl . . . . . . 0.100 to o.9e80, incl

ll?CCOtO 9R880, inCl . . . . . . 1.(MO to 9.880, incl
10ROO to 98R80, incl . . . . . . 10.00 to 98.80, bcl
100RO to 988Ro, incl . . . . . . 100.O to 9&3.o, incl

100CX3to 988oo, incl . . . . . . 1,000 to 9,E?80, Incl
10001 to 98801, incl . . . . . . 10,000 to 98,E!ciJ, incl
10CKX to 988o2, incl . . . . . . 100,OCO to 9&3,0C0, Incl
looo3t01nQxlmvm . . . . . . . . l,OW,000 to mxilnum

gSee applicabledetail specificationfor minimum and mexlmm values.

1.2.1.4.1 Replacanentor maintenance (not applicableto .05 psrcent
tolerance). ~ uesbe se ec as suetified in
table V. However, if it is impracticableto do so, then any value (within
specificationlimits)may be specifiedand these values shall be consideredas
cm fmmin~ to the speci~icatim (see table IV.)

TABLE IV. DesignatiOn of resistance_ueS. 4/

-w e
I Designation

R1OCO to R9999, incl . . . . . .
lROOO to 9R999, inCl . . . . . .
10RIXIto 99R99, lncl . . . . . .
100RO to 999R9, incl . . . . . .
KCOo to 99990, incl . . . . . .
‘1OO31to 99991, incl . . . . . .
10W2 to 9$$192,incl . . . . . .
lccQ3t0nW5nNm . ...’... .

ResIst-sncevalue

Yo,m ‘h 0.9999, incl

%::% :
9.999, incl
99.99, incl

100.0 to 999.9* incl
l,OCO to 9,999, imcl
10,O(M to 99>9?9> incl
lcx),0@3~~ to 999,999, incl

l,O!J0,000 to ma%bum

~Applicable w O.1.percentresistancetoleranceand for replacent!ntslid
maintenance.as required (see 1.2.1.4.1).

_.. —,.

~~, appli~~blede~il SP&ification for applicableml.nlmumti msximtun
va.luea.

-’”*
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[0!5)

10.00
LO.10
10.20
10.40
10.50
10.60
10.-/0
10.90
u. 00
11.10
11.30
u. 40
13.50
11.70
11.80
12.00
12.1o
12.30
12.ko
12.60
12.70
12.90
l~,oo

;3.20
13.30
13.50
13.70
13,80
N+.OC
14.20
N+.30
14.5C

F
[1.0)

10.00
.....
10.20
.....
10.50
.....
10.70
.....
I.1.oo
.....
11.30
.....
1.1.50
.....
11.80
.....
1.2.1o
.....
1.2.kc
.....
3.2.70
.....
13.00
.....
13.30

.....
13.70
.....
lh.cm
.....
14.30
.....

TAsLs ‘?.

(0?5)

14.70
14.90
15.00
15.20
15.40
15.60
15.80
16.oo
16.20
16.40
16.50
16.70
16.90
17.20
17.ho
17.60
17.80
~B.M
15.X
15.40
18.70
la.90
19.10
19.30
19.60
19.80
20.00
20.30
20.50
20.80
21.06
21.30

Standardresistancevalues for the 10 to 100 dectie.

:1:0)

14.70
.....
L5.00
.....
15.40
.....
15.80
.....
16.20
.....
16.50
.....
16.90
.....
17.40
.....
17.80
.....
12.20
.....
19.70.
.....
19.10
.....
19.60
.....
20.00
.....
20.50
.....
21.00
.....

Resistance tolerance

(0?5)
——

21.50
21.80
22.10
22.30
22.60
22.90
23.20
23.40
23.70
24.00
24.30
24.60
Z’b.90
25.20
25.50
25.80
26.10
26.40
26.70
27.10
27.40
27.70
28.00
26.ho
28.70
?9.10
29.40
29.80
30.10
30.50
3E.90
31.20

(1!0)

21.50
.....
22.10
.....
22.60
.....
23.20
.....
23.70
.....
24.30
.....
24-:90
.....
25.50
.....
26.10
.....
26.70
.....
27.Lo
.....
2e.00
.....
28.70
.....
29.40
.....
30.10
.....
30.90
.....

(0?5)

I

F
[1.0)

31.60
.....
32.hO
.....
33.20
.....
34.00
.....
34.80
.....
35.70
.....
36.50
.....
37.40
.....
3E.30
.....
39,20
.....
q~.po

.....
!+1.20
.....
LL2.20
.....
43.20
.....
44.20
.....
45.30
.....

46.40
47.00
$7.50
k8.10
48.70
b9.30
49.90
50.50
51.10
51.70
52.30
53.00
53J6c
54.20
54.90
55.60
56.2c
56.9c
57.6c
53.3C
59.Oc
59.7C
60.kC
61.2c
61,9C
62.6C
63.I+c
6h.2(
6J+.9(
65.7C
66.5[
67.3(

(1!0)

L6.ILO
.....
47.50
.....
k8.70
.....
49.90
.....
51.10
.....
52.30
.....
53.60-
.....
5!.90
.....
56.2o
.....
57.60
.....
59.00
.....
60.Lo
.....
61.90
.....
63.40
.....
6L.90
.....
.46,50
.....

,0!5)

58.10
;9.00
;9.80
70.60
rl.50
72.30
73.20
74.10
75.00
75.90
76.80
77.70
79.-70
79.60
;C.60
?.I@
v .50
i3.50
54.SC
S5.50
f~,~Q

Z7.60
%.70
?9.80
90.90
92.00
93.10
9L.20
95.30
96.50.
97.60
98.80

1!0)

;8.10
....
;9.80
.....
71.50
.....
73.20
.....
75.00
.....
76.80
.....
7e.70
.....
SO.60

1

-)
r

. . . . .
:~,5Q I

J
.....?fc.
....
3?.70
.....
90.90
.....
93.lC
.....
95.30
.....
97.60 ,
.....’

I

i
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1.2.1.5 Initial-resistancetolerance. lhe Inltf.al-resistancetolerance is.

r “9

identifled by a single letter in accordancevlth,table W. For applicable
rein- resistancevalues see 3.1.

TASLE VI. Initial-resis-ce tolerance.

2. APPLICABLEDWOi@NTS

2.1 The followingdocuments,of the issue in effect on date of invitatIon
for bids or request for proposal,form a part of this specificationto the
extent specifled herein.

SPECIFICATIONS

F711ERAL

P-o-6&I -
‘IT-I-735 -
PPP-B-566 -
PPP-B-636 -
PPP-B-676 -
PPP-T-69 -

PPP-T-76 -

hX...ITARY

KH.-P-116 -

Dry Cleaning Solvent.
Isopropyl Alcohol.
Boxes, Folding, Paperboard.
Box, Fiberboard.
Boxes, Setup
Tape: Pressui-e-Sensitive AdhesIve, Waterpr-oof,for
Packaging.

~pe, Pressure-SensitiveAdhesive,Paper (for Carton
Sealing ).

Preservation,Methods of.

(See supplement 1 for applicable detail specifications. )

ST.4NMRIS

kmITARY

MIL-STD-105 -

MIL-Slm129 -
mL-sTD-202 -

,%mpling Proceduresti Tables for Inspectionby
A~tri6utes.

lkrki~ for.Shiumentand Stora=.
Test M-thods fo~ Electronican; ElectricalComponent
Parts.

.
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MIL-STD-81O(USAF) - EnvlormnentalTest Methods for Aeroapce and
Ground Equlpnent.

MIL-STD-1276 - Leads, Weldable, for ElectronicCcmpcmentParts.

(Copies of specifications,stsndards,dx+awings,and p.bllcationsrequired by
suppliers In connectionwith sp=cificprocurementfunctions shouldbe obtained
from the procuringactivity or as directedby the contractingoffleer.)

3. REQUI-TS

3.1 Ntail requirementsfor Individualresistor types. The inaiviati part
requlrement8shall be as specifiedherein and In accordance with the applicable
detail specifIcatlom. In the event of any conflictbetween requirementsof this
specifIcatlonand the detail specificccions,the latter shall govern (see 6.1).

3.2 Quilificatlcm. Resiatorsfuxnlshedunder this specification shall be a
~Oauct * ich has been tested,and passed the qualificatlon tests speciffed In
k.4, and has been listed on or approved for listing on the applicablequalified
prcducts list (see 6.2). In aidition, the periodic submissionof groups A, B,
and C data to the qualifyingactivity, iS requ~ea in Order tO re*~ q~lifi-
cation (see 4.5.3).

3.3 Material. The material shall be 8s specifiedherein. However, when a
definitematerkl is not specified,a In8terid-skmll be used which will enable
the resistors tc meet the perfonname requir~ents Of this specification.
Acceptance or approval of any constituentmaterial shall not be construedas a
guaranty Of the acceptanceof the finlshedproauct.

3.& ~sip ma construction. Resistors shall be of the desisn, COnStTUCtion,
and physical dimensions specified (see 3.1). The resistor assembly s~l be
protectedby a coat% or enclosureof moistwe-rea is-t fna~at% ~terial
which vill tithstanaexposureto the humidity and temperatureconditions
speciflea herein. Unless otherwisespecifiea (see 3.1), in order to minimize
Muctance, resistorsshall be Mound by one of the follGvlN3methods:

(a) Reverse Pi-winding..
(b) Bifilar.
(c) Ay-rton-Perry.

3.4.1 ‘reminds.

3.t+.l.lLug terminals. Lug terminalsshall be designed to pmnlt the secure
crbnpingor hook% Of ~.o~-~ch a-eter (NO. lb AwG) wire W sM1 ‘ot ae~
upn solderk-w for mechanical.9trength.

3.4.1.2 Wire lead tennlnals. Wire lead terminals shall be tie of a solid
conductoroi’the le&h Tameter epecified. The termtition of element to
terminalshall not depena on sclder or welding alone to attain mechanical strength.

6
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3.h.1.2.1 Solderableterminals. Solder8bleleads shall be suitablJ treatad

@ “

to meet the requiranantsof solderability(see ‘3.8). W&n a tin lead soldar
coating is used, the tin content shall rawe be+=en ko W 70 L=rcent.

3.4.1.2.2 Weldable wire laada (not applicableto lug type). Weldable le@
shall be type~. -sTD- lhe supplier shall ify by cartifIcation
that the weldable leads meet all ;equirenmta of type N~of MIL-sTD-1276.

3.4.2 Windin&. Faciiresistor shell be wound with a conductor having.no
joints,welds, or bonds within aach terminatedresistanceeknent, =cept for a
spllce at the midpoint of any bifilar winding and at end terminals.

3.4.2.1 Resistance wire. Resistancetie shall POsseas a substantially
uniform cross section of conductorand Insulation. ‘Fne@re shall be 8s free as
practicablefrom rartfclesof impurityor other factirs contributlnsto spot
weakness. The cross-sectionelarea of the wire shall be the maximum conelatant
with other requirementsof this specification. The supplfer shall verify by
certificationthat the conductornominal diameter shall In no case be snmller
than 0.001 inch nominal (O.0009 inch absolute minimum diameter). wire ab- iOn
is not permittedwhere the resIstancewire is less than O.C02 inch nominal
(O.001S absolute)diameter.

3.k.3 Protect.lvecoating or enclosure. Resistor assemblies shall be protected
by a coat?.ngox enclosureof meisture-resis-t insdating material which shall
completelycover the exteriorof the resisbce element includlngcomectlons or

.-.—...telminations of the resistanceelement----This.mater.ialshall afford adequate-------——
protectionagainst the effects of prolonged exresme tO high hmiditiea. The
protectivecoating or enclosureshall be such as to m~lmize the establishmentof

\ leakage Btbs between the temui~ls, Tesfiti% frOm cOllectlOnOf mOlst~e ff~

@

-. on the exterior surface of the resistor.
-.

3.4.4 Impregnation. The impre~tins compoundshall not drip, run, or form
globules at w temperature up to end including1450 C, regardlessof the mounting
pmition of the resistor (see 4.6.13).

3.5 N resistance. when resistorsare tested as specified in 4.6.1, the dc
resIstance shall be &pressed In absolute ohms (see 1.2.l.b) and shall be within
the specified initialresistance t.ole~ce of the nominal resist-mce(see 1.2.1.5).

3.6 Short-timeoverlcad~ when resistorsare tested as specifk-d in 4.6.3,
there shall be no evidence of arcing, burning, Or chaxrin8. ‘Fnechange in
resistanceshall not excead the Inftia.1resistancetolerancespeciffed In the
type designation(see 1.2.1.5) or i(O.1 percent +0.05 ohm), whichever is smaller.

3.7 TemperatureCYCIIIIS.when resistorsare teatad as specifkd in 4.6.4,
there shall be no evidenceof mechanicaldanmge. The change in resistance shall
not exceed +(0.2 percent +0.05 ohm).

3.8 Solderability(not applicableta temalnal type W). when resistors are
testad as specified in 4.b.5, they shall meet the applicablecriteria for
tendnal evaluation In the referenced test method.

7

.

Source: https://assist.dla.mil -- Downloaded: 2016-11-03T20:18Z
Check the source to verify that this is the current version before use.



,..... ...
MIL-R-93D “-

...... .

3.9 Resistanceto solvents. when resistorsare tested as specified in k.6.6,
there shall be no evidenceof mechanicaldamage and the marking shall rem?dr!
le!jible.

3.10 Insulationresistance. when resistorsare tested es specified h J+.6.’7,
the InmiL9tion resistanceshal1 be not less than 1,000 megohms.

3.U Moisture resistance. when resistms are tested as specified h 4.6.8,
there shall be no”evidence of breaking, cracking,Bpl.ling,or looseningof
terud.nslsor mountIng hardw.re. The final insulation resistance shall.be not less
than 100 megolnus.The change In resistancebetween the Initialand final reslst-
emce measurementsshall not exceed *(1.0 percent +0.05 ohm) for styles IWO md
RR71, and *(O.25 percent +0.,05ohm) for all other styles.

3.12 Dielectricwithstandingvoltage. When resietora are tested &s specified
h~6t~nr:r~;; nO evidenceOf ~ hover, mechanicaldeamge, arcing, or

The change in resistanceshall not e.xce.id*(O.05 percent
+0.05 Oi-m).

3.13 Terminalstrength.

3.13.1 Lug-tenrdnalresistors. When resistorsare tested as specified in
4.6.10,the tennlnalsshell remain securelyfastened to the fono resietlng the
speciflcd pull without -e; the resIstance elementshall racaln securely

– ‘connd%d mechanfc81Lj&@ el=ct.ricallyto the tknninals in such a manner that“the-
normal movement of the tennlnalsshall not result in strati, wear, or we to
the element,ccating,or enclosure. Tne change in resistanceshall not aceed
*(0.05 percent +0.05 0~).

3.13.2 Wire-lead-terminalresistors. When resIstorsare tested as specifled
in 4.6.10,there shall be no break in the wire-lead terminals;the resIstance
elementshall remain securelyco!?mectedmechanicallyand electricallyto the
terminalsin such a manner that the normal movement of the terminala shall not
result in strain,wear, or dmage to the element,coating, or enclow.u-e.Tne
chawe ~ resistanceshall not aceed *(0.05 percent +0.05 ohm).

“3.lb Salt-water-immersioncycling. When resistorsare tested 86 spe.ciffed in
4.6.11,they shall Wlthatend the five cycles of tiers ion without visible damage
to the coating,enclosure,or other prts of the resistor. The change b realst.
ante between the !mItialresIstemcemeasurementand any of the succeedingmeasure-
ment-smade at the end of each cycle shall not =ceed +(0.25 p=rcat +J.05 oh).

I
3.15 Life. when resistmrsare tested as specifiedin 4.6.12, there sha3J be w

ewidence~mechanical damaae to the resistanceelement. CC&irk?,or eIIClOStU’e.
I tie change In resistancebe&en the Initialresistance”nmasur~entand any

auccetiingmeasurementshall net exceed *(O.5 Wrcent +0.05 ohm).

3.16 Resiste.nce-tanprraturecharacteristic. When resistorsue tested as
epecifiedin 4.6.13,the resistance-temperaturecharacteristicreferred t.aen
embient tfsrperatureof 250 C shall not exceed the value spccifled in table II.

8

,@ .:
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c.

c
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‘“* 3.17 bmr-temperaturestorage. men resistors,=e tested ss specified in k.6.I.4j
there shall be no evidenceof mechanicaldsnmge. The change b resistancebetveen
the initialand final resistancemeasurementsat 250 * 5- C sl?al.1not exceed
*(0.2 percent +0.05 olmn).

,

3.18 Low-tOnp-er8tUreoperation. When resistirsare tested - specified in
4.6.15, there shall be no evidenceof mectilcti me. me c-e ~ resis~ce
between the initialW fInal resis-ce mea.s.urementiat 25“*50 C shall not
exceed i(O.25 percent +0.05 ohm).

3.19 High-taperature exposure. W%en resistorsare tested as specifled in
4.6.16, there shall be no dsn!age or looseningunder a mountingbolt, where
applicable. The chmge in resistanceshsll nOt -ce~ f(o.5 ~c~t +o.05 0~).

3.20 Shock, medilnnImrect. WIIanresistorsare tested ss specified in k.6.17,
there shall be no evidenceof mechanicalOr electricalwe. The chsnge in
resistanceshall not exceed *(0.1 percent +0.05 ok). ~=e SW be no
electricaldiscontinuityduring the test.

3.21 Vibration,hfgh frequency. When resistorsare tested as Sp-ecifled in
4.6.18, there shall be no evidenceof mechanical or electricaldamage. The
change in resistanceshall not exceed i(0.1 percent +0.05 oInn). There shall be
no electricaldiscontinuityy during the test.

3.22 FWIYYS. AD externalmaterials shall be non-nutrientto f- ~owth
or shall~it.ably treated to retard fungus gowth. -The supplier-shall-verifi
by certificationthat all externalmaterials are fungus resistant or shall test
the resistorsas specifid in 4.6.19. There shall be no evidence of fun6us
growth .

@

--’
3.23 Marking. Resistors shall be marked with the type designation(see 6.1),

and the ~turer’s name, tradak, Or cOde smbOl. If space permits, the
resistancevalue ir.absolute oiuns,the initialresis-cc tolermce, the rated
or maximum VO1+XW or the wwer rating, as applicable,shall also be marked.
There shall be no space between the symbols which comprise the type designation.
If lack of spsce requires it, the type des%=tiOn shsll be divid~ be~en the
resist.ante-tcznp-eratuecharacteristicletter @ the first digit of the resistance
mlue, as shown in the follow5ngexample:

R13#3cE
12701D

Marking shall remain legibleat the end of all tests (see 3.9).

.

3.23.1 Oesi~tion marking of resistancevalues for .05 percent resistance
tolerances. The designationof resistancevalues for resistanceb lerancesof
.05 percent,when used with nondecaderesistancevalues shall be as follows:

RB5XE-----A

C3
The ncrninalohmic values siwl.1
be mmkrd below the broken line.

If two lines are usad, the marking shall be below the bottom ltie.

9“

-’””0

Source: https://assist.dla.mil -- Downloaded: 2016-11-03T20:18Z
Check the source to verify that this is the current version before use.



. .

MIL-R-93D

3.2b Workmanship. Resistorsshallbe processed in such 6 manner as to be uni. %..

form in que.litand shall meet the requirementsof 3.3 to 3.4.4, incl, 3.21, snd
3.23.1 b 3.23:2, ticl, ss applicable,ti shall be free frcm other defects that

?

uSJ affect life, serviceability,or a~s.rsnce.

3.24.1 Soldering. wsn solderingis enployed,only substamtisllynoncorrosive
fluxes be ussd, unless it csn be shown that corrosiveelsmemtshave been-
satisfsct.orilyrsmovsdafter solderfng. Solder si-dl not be used prfmarily for
obtafninsMeCh811iCtist.ren@h. ‘d.@ctricalconnectionsshsll be mechanically
securebefore snd electricsl.lycentInuousafter soldering. In no case shsll the
solder used, start to melt at a temperatureless thsn l@OO C,

3.24.2 Weldlng w b~zing. W3mn welding or brazimg‘iBemployed,“theelectrical
connectionsshall be mechsniccLly secure snd electricallycentinuoucafter weld.
ins or brazing. WIx?nbrazing Is empl>yed,only subst.antially noncorrosivefluxes
shall be used, unleee it can be shown that corrcmive elanentshave been satisfac-
torily removed after brazing.

h. QUALITYASSURANCEPROVISIONS

b.1 Respon.eibilityfor inspection.

4.1.1 Supplier. The supplier 1s responsiblefor the perfornmnceof all
inspectionrequirementsas specifisdherein. Fxcept ss otherwisespecified,the
auppli.+rmay utilize his own or any other inspection I“aci.litiesand services
acceptableto the Government. hs~ction records of the examinationand tests
shall be kept complete& available to the Governmentas specifiedin the
contrsctor order. The Ccwermnentreservesthe right 1% perfomo my of the
inspectionsset forth in the specificationwhere such inspectionssre deemed
necesssryto sssure suppliessnd servicesconform to prescribedrequirements.

L.1.1.1 Test equipent snd inspection facillttes. Test equigment snd
inspection facilities shall be of sufficientaccuracy,quality,and quantityto
permit Performanceof the required inspection. The suppliershall establish
calibrationof inspectionequi~ent to the satisfactionof the Government.

4.2 CLssOificatlOnof inspection. Tne exaninctionand testing of reslstors
shallbe cb.ssIfied as follows:

(a). Qualificationincpecti.n(see k.4).
(b) QuaLityconformanceinspection(see 4.5).

1. Inspectionof product for delivery (see 4,5.1).
2. Inspectionof ~epe.rationfor delivery (see k.5.2).

k.3 Inspectionconditionsand precautions.

4.3.1 Coniltions. Unless c<heryisespecificd herein, all inspectionshall be
in accordancewith the general requirementsof MIL-STD.202.

k.3.2 Methcda and precautions. Adequate preca~tionsshall be taken during
inspectionto prevent condensationof moisture on resistors,except during the
rated moisture-resIstice test. me theoreticallycalculatedz-citedcontiw~ous
working voltage or the voltage equivalentto power rating (rated wattage) shall be

10
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‘o detemined from the followingformula:
E =-

where E = Rated dc, or root mean sqwere (IIDS) ac continuousworking

, voltage at conmercie.1line frequencyand naveform.
P = Power ratti (see 3.1).
R . Ncminal total resistance.

IIIno case shall the rated dc or IDIS(<C) continuouswrking voltage be greater
than the applicablemax~um value (see 3.1).

b.k Qualificationinspection. Qualificationinspection shall be perfonued at
e.laboratoryacceptableto the Government(see 6.2).

4.4.1 sample. The nwnber of sample units Ccmpris% a -ample of resistors
to be sub= for qualificationinspectionshall be as SP=CifIei in the appendix
of this specification.

k.4.2 Test routine. Sample units shall be subjectedto the qualification
inspectionspecifi<in table VII, in the order shown. All coated or enclosed
sample units with exceptionof PCJUP IA S~PleS sml be subJetted to the in-
spection of fgoup 1. T@ remaining 30 coated or enclosed semple units shall then
be divided as specifiedin table XT, for 5’OUPS 11 to VI, inclusive,and subJected
to the inspectionfor their particulargroup. I%e 2 unccated or unenclosed sample
units shall be subjectedto the visual and mectiical examinationof ~oup VII
only.

. ..—.-—. .-. —.. .
h.4.3 Def&.ives. Defective in ti”cessof ~~ose “afiowedin table VII, she..l.l

be cause for refusal to grant qualification.

,, ,.-

0—. b.5 Quality conformanceinspection. . . .

4.5.1 Inspectionof prtiuct for delivery. Inspection of product for delivery
shall consist of groups A, B, and C.

k.5.1.1 Inspectionlot. .An inspection10t, shall be as specified in MIL-S’I’D-105
as far as practicableand shall CO- ist of all the resistors of the same style,
pimtiucedunder essentiallythe same conditionsand offered for inspectionat one
time.. .

k.5.l.2 Rejected lots. If an inspection lot is rejected, the supplier may
withdraw the lot, rebvrk it to correct the defects, or’screen out the defective
units, as applicable, and reinspect. Such lots shall be se~te fran new lots
and shall be clearlY identifiedas reinsmcted lots. Re.iecte3lots shall be
inspectedusing tigitend inspection. -

4.5.1.3 Group A inspection. Group A inspectionshell consist
tions end test specifiedti table VIII, and shall be made on the
sample units, In the order shown.

of the ~ima-
seme set of

-’”0

. .
11
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k VII. Gualiflmtim inspction
—

-lmtion or test RWuira=nt Method mmbercl?4efect1vea
I==5@ —Ph C.umwd y

certiricstionrequirement

tilred~te r --------- 3.4.2.1 --- -.. \
L.6.19 ...

;2%;= 3“;’
4.6.1

enminatlOn2J,y------ 3.1,3.3to 3.4.b,
inclusive,m
3.23to 3.21b.2, 4.6.2

‘ /

1
lnclustve

RhOrt-timzoverl~ - - - - - 3.6 4.6.3
Tsmperat.urecyclingV. . . . . 3.7 b.6.4

Lw&.nbilw- -- . . . . ;:: !4.6.5
Resintzmceto solvents-- - - - L.6.6 )

1

*Insulatkmren -ce - - . . - 3.10 k.6.7
minturereatitauce- - - - - - 3.11 k.6.8
Dielectricwititandln2

1 , -

1
volqe ----- ------ 3.12 4.6.9

~fm.letrengf h--- ---- 3.13.. _ 4.6.10

salt-water%%%%. .Y.lm- -

2

3.14 k.6.11
Dielectricwltbte.nding
VOlt.sgey.. . . . . ---- 3.X2 4.6.9

J

1

Termtistrenst h------- 3.13 4.6.10

~
Life--------- ---- 3.15 b.6.12 1

!?E?!?Q
RW iatance-t.aAperature

4
~*tBtic2 ------ 3.16 4.6.13

Iav-t.empezaturea rage- - - - 3.11 b.6.111
k.v-~mture operation. . - .1.

1
3.18 h.6.15

Elgb.tAQelatureexpmllre- - - .3.19 k.6.16

Shock,msi%%%ct --- -- :.: 4.6.17

“)
0’

V1bratlmI, hi,@frequency-- - . k.6.18

vislmld%%%.
-Ltntion-------- - 3.1,3.3to 3.4.lJ, k.6.2 0

lrml,e.rd3.23to
3.24.2,incl. >

.,

. .... . . . . ..

F.

,0
,-

Yrnllureof a resimtortioneor moreteatdof a groupshallbe char2edaar..lngle.defectf...
! 2 cmieatructivete.sti.

$!%.

kti .~ be .oM~=r~ ~efe.tive.rd.yifthem=king is illegible.
wt .ktm be prf.~ mt h. w 10 minutia IIOr w3re thm 30mti.ti.titer W= ~t.d~ tist.
Mmble ?,47tam- type W.

12
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4.5.1.3.1 samplingpm. st.atisticdsamplinsand tipecti~ SW be ~
accordancewith MIL The acceptablequality levels (AQL) shall be 8s
speciffed fn table ~II1lO&or and minor defects shall be as defined in
MIL-STD-105. Resistancevalues in the samples shell be representative,@ where
possible, In proportionto the resistars in the inswction lot.

TABLE VIII. GrouP A inspctlon .

Examinationor test Requirement
~ph

IXresi6tance --------- 3.5
Visual.and mechanical

examination:-- - - - - - - - ----- -

EC@ and mounting
dimensions-- - - - - - - 3.1 and 3.4

Lug terminals------- 3.1 end 3.4.1.1
Mking ---------- 3.23
Workmanship-------- 3.24 to 3,24.2

incl 77
(pl%lt

Methcd defective)
~ph Ma or ino

4.6.1 1.0

4.6.2

--------
--------

}}

1.0 4.0
--------
--------

4.5.1.4 Group B inspection. Group B inspectionshall consist of the tests
---specifled in table IX, in the order shorn.—— -— --- ....-. -,..—..-——. — .

TABLE lx. Group B inspection.

T’eSt .Requtiement Method .

~ph r==wfwh

Short-timeoverload - - - - - - - - 3.6 4.6.3
Tfsnperaturecycling - - - - - - - - 3.7 4.6.4

4.5.1.4.1 samplingplan. The samplingPM shall be in accordancewith
MIL-STD-105for small-sample inspection. Unless otherwise specifiedherein,
S-4 Inspectionshall be used. me A(ILshall be 4.0 (percentdefective).

4.5.1.4.2 Dispositionof sample units. Sample units which have passed all tie
group B inspectionand which are still within the Initialresistancetolerance
may be deliveredon the contract or order, at the OptlOn of the supplier, if the
lot is accepted.

4.5.1.5 Group C tipection. Group C Inswct ion she-1.lconsistof the -h-
tiom and tests specified in table XI, in the order shown.

4.5.1.5.1 sampling plan.

4.5.1.5.1.1 Monthly. The followingnumber of sample units shall be selected
during the 2-we~cd prior b the monthly testlrw specifiedh table XI, frmn
any one style listed in each group in table X which containsa style produced

13
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&r@ the month. ‘l’hestyle’selectedshall have had a productiongreater than a)

l,OOO-units;If less thin-l,WO units were prduced, the style vIX the hish-
est production shall then be selected. In subsequent nmthly testing,preference c
in the selectionof the resistorstyle mall be given to tie style not tested
during the previousmonth:

Sample units in
,,

the same style Resistancevalue
6 ----- ----- In any high resistancevalue - mmde with

the ‘srmllestdiameterwire.
6 -. ..-. ---- In any resistancevalue nearest 10,COO ohm

in any diameterwire but of the _ type
wire as for that of the highest resistance
value.

6 . ----- ---- In w resistancevalue below 40.2 ohms.

TAME X. Style groupingsfor rmnthly
and quarterlytesting.

Style grouping

RS!52 F@51+ PB08 PB70
PB53 RS55 FB16 PB’11

. :;; BFJ56-. RS17
.... RB18

PB59 .... PB19
RS72
RB73

k.5.1.5.1.2 Quarterly. The followingnumber of sample units shall be selected
in accordancewith the method specifiedin 4.5.1.5.1.1,during the month prior
to the quarterlytesting specifiedin table XI:

Swnple units in
the same style Resistancevalue
l!2---------- In arqfhigh resistancevalue and tie with the

smallestdiameter wire.
6 ----- ----- In 10,CGQ ohms or the value nearest ta 10,000

ohms.
6 ----- ----- h the lowest resistancevalue.
In addition, an additional10 sample units of any resistancevalue shall be
subjectedt-asubgrouph tests.

4.5.1.5.1.3 semiamlnlally.T.,efollowingsample units shall be selectedduring
the nmnth prior to the semiannualtesting specifled in table XI.

L!.5.1.5.2Dispositionof sample units. Sample units which have been subjected
to group C inspectionshall not be deliveredon the contractor order, except that
the sample units which have been subjectedto and have passed the monthly tests
may be deliveredon the contractor order, at the option of the supplier.

‘“”’ “)”●

1
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TABLEX1. Groupc impec *1O..

Ex.swAmtlonor test RequirWt w’=ismPh *H —* mmt.er of I-allures
S.31’awea

~Bzi:&%w:i-:!&: : 3.5 b.6.1
3.1,3.3to 3.~.b,UC1, ~ b.6.2

mw;hor~oww~ $::::::- ‘ 3“23- 3“2;;;b“
k.6.3

. . b.6.b

1

1

<eniaawe-tewemtwech9rmcteri.t1c- 3.16 L.6.13

b“.tempelntureda-we - - - - - - - 3.17 4.6.14

b.-t.apem.tureweration- - . - - - 3.18 4.6.15

Hgh-tempratuleexxmlre - - - - - - 3.19 4.6.16

w*,lY - CLsampleunite
Sub&muP 1 - 18 ssIuP1eunitsof hf.slmst

re.1.+ance value
Nre, ist.me v.-. . . . . . . . . 3.5 k.6.1

Vimelm6 mectmnicelexmainatim11 - 3.1,3.3to 3.4.~, hcl, ~ .,,6.2

~;;:=;:;::::::: - 3“23* 3’2;;;‘c= k.6.3
h.6.k

!’

1
Mmi18tlon remimance - - - - - - - - 3,10 4.6.7

I+3mture resiatmme- - - - . - - . - 3.1.1 b.6.8

D1electFiewith.?tscdti Vol%e - - - 3.12 k.6.9

Te@nEJStrel@h --------- - 3.13 b.6.10

subgroup2 - 18 sempleun~tsof higheet
resistancevml.e

Ixremistme y--- ----- ~:
3.5 4.6.1

“,,uald ciecheniml.xe.mInatio 3.1,3.3t= 3.b.~, ticl,~ b.6.2

sh:h:~:;;g ~: :::::: : 3“’9m 3’2!::’‘c’ 4.6.3

1-

1 )2

..::NL...., L.6.b

salt--(mter.imersioncycling-- - - - ““--

. .
b.6.13

D1electrictithst6@@ v.1-e - - - 3.12 k.6.9

*mlnc.l .tr,n@l.. ---- ---- 3.13 4.6.10

SubgOUP 3 - la snmle WitS [6-hishe,t.
6-10,ccOoFm or ==s? to 10,~ ....’.
otm,6-lowest~“, )

..

JXre*19tmcc 1-------- --- 3.5 L.6.1

visuald mechlcel exsldnatlmY - 3.1,3.3to 3.L.4,1..1,d k.6.2

sg;:~=wererg $::::::: - 3“23ti 3“2;:;’‘“ b.6.3

1

1
4.6.IJ

Life-------- -------- 3.15 L,6.12

subgroupIi- 10 samP1e~rts
(any value)

Sok%rability-... --------- 3.8 L.6.5

Resistanceto solvents- - - - - - - - 3.9 b.6.6 ‘}’, ~~

x’a%&A7-6-s?K :2 ..- 3.5 k.6.1

V1*UCJd Meehmicalexmirmtlm Y 3.1,3.3- 3.b.k> kd, d k.6.2

s&m:tOvd~ $:: ~ :::--

‘.23to 3.2;::,lncl
4.6.3

1

OY

.- 3.7 11.6A

Shock, Aim bet ---- - - - - - - 3.20 IJ.6.l?

vibration,highfrequency- - - - - - 3.21 11.6.18

. . .——-—...—
gmie testapplicableml-vIf the Mvmle UIltm!mVenotbeenmb@&ed to greurmA mm n mm . ......

qlf one failureoccurs,an addltid dx ammle vnitdnay be teete.iwithno failure.allwed.

15
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k.5,1.5.3 Nonccmpli8nce. If a smple fails ta -s group C inspection,the
suppliershall take correctiveaction on the HMtcrlals or ~ocesses, or both,
cs warranted,and on all units of prcduct which can be correctedad which were
m.rltiacturcdunder essentiallythe same cotiitiow, tith e~sat~y tie -=
materials,processes,etc, and which are consideredsubject to &e seinefailure.
Acceptanceof the ~uct shsll be discontinncduntil correctiveaction, accept.
able to the Government,has be= ~a. After the corrective action has been
taken; group C inspection shall be re~atcd on @ditio@ SSII@e ~~ (~ ~.
spcction, or the inspection which the 6riginal sample failed, at the option of
the GOvcrnment ). Groups A and B inspection ray be reinstituted; hm?evcr, firml
acceptanceshall be withheld until the group C reinspcctdonhac shown that the
correctiveaction was success~. h the event of failureeft.erreinspection,
in.fo~tion concerningtie failurecnd the correctiveaction taken shall be
furnishedto the contractingofficer.

k.5.2 Inspectionof pre~tion for delivery. Smnple items and pcka shall
be selectedcnd inspected in e.ccordance with ~-P.u6, table III, including
rough Iumdl.lngtests, to verify conformancewith requircmmts in section 5 of
this sxcification.

k.5.3 Retention of qualification. In order to retain qualification,the
supplier shall forwrd Vi8 the gOvement inspectorat 6-nonth 111~, ~ the
activity responsiblefor qualification,a s~ of the results of groups A @
B teats, Indicating.asa minfraumthe nunber of lots which PSCd and the number
filch failed, and a svnmaryof the results of Poup C tests, lncludlngthe
number and type of any prt failures. The swmaary shall includethose tests
pcrfonnedduring that 6-month pericd. If the sumrary of the test re8ulta in-
dicates nonconforn!ancewith specificationrequirements,action till be taken to
remove the failing product from the qualif!ed prcducts list. Fhilure to submit
the surmnarywill result In loss or qualificationfor that product. In cddition
to the pericdic submission of inspection data, the supplier shall imncdiately
notify the qualifying activity at any the during the 6.nonth period that the
inspection data indicates failure of the qualified prcduct to meet the require-
ments of the apec ification. In the event no product has been submittedunder
the specificationduring the 6-month pericd, a statment Indicatingthe cofiition
shall be fonmrdcd to the qua.lifyimgactivity in the manner indicatedabove.

4.6 Methods of examinationw test.

b.6.l IX resis~e (see 3.5). Resistors shall be tested in accordance with

method 303 of -. me follovrf.m?details and cxceutions shall aDDIY:
(a)
(b)

(c)

Measuring a~tuc - B&es.
.. .

Lhit of error of measuring apprat& - One-fourthof the spccificd
Initial-resistancetoleranceor 0.1 mrcent. whichever is less.
+0.C02 ohm.

Teat voltage - Mea.surcmentaof resIstanceshall be &e by using
the test voltages swc lfied in table XII. The test voltaze chosen.
tiether it is ~he u&imum or a lower voltage which would ~till ‘
providethe sensitivityrequired, shsll be applied across the
terminalSof the resistor. Tnis same voltage shall be used
whenever a subsequentresistancemeasurement Is made.

lf>
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(d)

(e)

Points of appllcsticmof tast voltage for lnltlal-resistance-
talersncemeasurement:

(1) Wire-1ead-terminalresistors of 10 ohs and less - 3/8 i 1/16
inch frcm the end of tie body.

(2) Lug-teminal resistarsof 10 ohms snd less - Fmxn the center
of the hole of the lug temnlrml.

Temperature-’fhedc resist.antetests sP=cifid ~ =OUP I Of table
VII, in table VIII, and in the rcanthly,q=erly, cud s=niannual
groups of table XI shall be measured at 25””+ 2” C. For all other
tests, unless otherwise specified herein, the ~exature at tiich
subsequent and final resistance measurement-sare tie in each test
shall be within 20 C“of the teqerature at which the first re-
sistance measurement was made.

‘II@IZXII. DC resist.mcetest volwes.

Resistance, nominal l/2 watt and Pester

ohm
Less thanl ohm -------- -----

lto 9.999, inch ------
10 to 99.99, incl ------

100 to 999.9, illcl------
.l,OCOto 9,999, incl ------
10,000 to 99,999 inch ----:-”
100,000 and higher - - - - - - - - -

..-.

volts

0.1
0.3
1.0
3.0
10.0
30.0
lCQ.O

Less than

4&EsE
volts
0.05
0.15
1.0

3.0
3.0
10.0
30.0

4.6.2 VisuaJ and mechanical examination. Resistors shall be eaminei to
verify that the mater ials, desigm, construction, physical dimensions, marking and
workmanship are in accordance with the applicable requirements (see 3.1, 3.3 to
3.1+.b, inclusive, and 3.23 to 3.2k.2, inclusive).

4.6.3 Short-time overload. DC resistance shsll be measured as sp@cified in
4.6.1. tich resistor shall be subjected to a dc test potential equivalent to that
calculated for twice the rated hattage, but not.to exceed twice the imximmo
volts.aesuecified (see 3.1) . for 10 minutes under the following conditions:

~a) In free s~ce; predicated on horizontal mounting-with no object
closer than 3 inchee to the protective coating, except the mounti-
ng base which will be not closer than 2 inches below the resistors.

(b) In still air, with no circulation other thsn thst created by tie
heat of the resistors being operatd.

Thirty +15 ~~ute= after reIC,OV.SIof the test potential, the dc resis~ce s~
-o

~in be measurei as specified 4.6.1. Resistors shall then be examined for
evidence of arcing, burning, and charring (see 3.6).

.)..

“o. ?
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h.6.k l&nperaturecycling

~, ]

(see 3.7). Resistors SW be tested in accordance
with method la+?of Mn -STD-202. The follwlng details qcd exceptionsshall
Q@Y:

(s)

(b)

(c)
(d)

(e)

(f)

(6)

;
143untfng-Insucha — thst there la at least 1 inch of 1

free.alr s-e round each resist.or,aw3 jn such a position
with “respectto the alr stream that the mounting off-s
substantiallyno obstructionto the flw of air amuse and 1

aruund the resistors.
Measurementbefore cycling - IX resistance s= be measured as

SJ&CifiC!din 4.6.1.
Test conditionletter - C.
~-te chamber - The i-ateof tempen-aturechange within the climte
ctkunbershall be not less than 2” C per minute. The ~mture
SPXLU be nmlr.t.ainedat each of the extreme temperaturesby means
of cticulatlngair. T..eair temperatureshall be measured by a
suitablemethcd and as near the center of the STC.Upof resistors
as possible.

men two cltit.e chambersare.used - The resistorsmay be trruis-
ferred fran one chamber to another, in which c8se they shall be
kept at.rocm temperaturefor not less than 10 minutes s.@ not
umre than 15 minutes between expzmIrest.atie r%trram te!!peratures.

Measurementafter CYCIIIIS - Not less than 1 hour, but within a
2k-hour pericd after the last cycle, dc resistanceshall be
measured.aa-epscifiedh 4.6.1.

Exeadmtion dl.er test - Resistorssluil..lbe examti~-foi evidence
.—.— —

of mechanical damage.

4.6.5 Salderabllity(see 3.8). Resistors shall be tested h accordancevith
.,method @ of m .STO-202 I%e followingdetails shall apply: Seth terml.nds
shell be tested. Tne te&mls shall be dipped within 1/16 inch of the bcdy.

,-

●
‘J

4.6.6 R@slstanceto sol.enta(see 3.9). The resistorsshall be subjectedta
3 lmnersionsof 1 minute * 10 seconds duration each, in the following solvent
solutionby volume at ram ambient temperature.

1 ~t isopropylalcohol (TM-735 6mde A).
3 x=ts m~e~ .wfiit(P-D-W).

kiediately“follo~ each Iumerslonand while wet, the reij mrB shall be’
bru8hed 10 strokes with a conmon k+rd bristle toothbrush. Art.erthe f=
Inmersionand bwh%% resis~rs shall be albw~ to dry. When dry, the res is~rs

shall be exF.Minedfor legibilityof nwkins 1A mechmical drmage.

L6.7 ~. Resistors SU be tested ti
accordance th methcd of MIL-STD-202.The followingde~lla W exceptIcns
shall apply:

(.) special preparations- AS specified in k.6.9(v.).

l:) %%:%%:;zt :
A or B, whichever is practicable.
Between the resistor teminaln

c—ted tegetherand the mounting 13traP. 1

4
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,. Jt.6.8 Moisture resistance(see 3.I.1). Resistors shall be tested in accordam?e

Vlt.pmethod 10b of M5-sm202 . The follauinsdetails d exceptionsshall

WPXV :,.
(s) MOunti&:

(1) 4:@.l&ee&~ - vertically Vittithe usual

(2) Wire-1ead.tenoina.1lesistors - Soldered by their leads“b’
rigid mounts or terminal lugs. we swti Of tie DIO~*
or terminal 1US8 shell be such that the lasth of eftch
resist-orlead is approximately3/8 inch when measured
frcm the edge of the supportingterminal to the resistor
bcdy. One-half of the specimens shall be covered with a
V-SiWWXI me- strap whose tidth iS such t~t tie resis~r
shall npt extend nmre than l@ inch beyond the edge of the
strap. The strap shall be made of a corrosion-resistaat
metal and shall be kept h !On~ct ~th me res~~r ~
by support~ the body as indicatedon figure 1, with a non-
coruiucting,noncorrosil-esupport whose width is less than that
of the body and bhich will not act 8A a moisture tray. The
mounting straps my be individual.for each reais~r Or
c0ntinu0u9for all resistors.

(b) Initialmeasurements- Immediatelyfolloting the initial @ing
prriod, the dc resistanceshall be measured as specifled in
k.6.1. The insulationresistanceshall then be meammed betwem

...._ .__. . .. . the resistortenminals.c~wec~ t06ether ~ fie mO~tfw ~-
ware, usins a dc potentialof apprOxtiteQ 100 volts wit.li--the

.-—.-.—.

-.-.;,1

“’o

positive side connected to the teminals.

,; EIGIJRE1.

I “,,)

‘“0

+& \woRT
CROSS SECTION A-A

Mounting strap for wire-lead-terdnal resistors.
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(c) PoMi~tion and loadingvoltage - The resistors shall be
divided introtwu equal i?roups;one group shall be sub.iected
to POwiation and the other moup to load.

(1) Polarization- DLFi.ngsteps 1 to 6, inclusive,a lCQ-volt
dc potentialshall he applied with the FOSitive lead
connectedto the resistorterminals tled together,and .
the negative led connectedto the mounting hardware or
polarizingstraps,as applicable.

(2) Loading voltage - Evring the first 2 hours of steps 1 and ~,
a dc test potentialequivalentto 100-percentrated wattage
but not exceedingthe maxinnm rtxtedvoltage shall be applied
to the resistors. !i%erepotentialto ground is over 250
volts, supplementaryinsulationshall be provided (see 20.1.3).

(d) Final measurements- Upon completionof step 6 of the find cycle,
the resistorssbal.1be conditionedat a temperatureof 25‘*2” C
and at a relativehumidity of 90 to 95 percent for a period of
l-1/2 to 3-1/2 hours. After conditioning, the resistors shall

be renoved from the chamber end within 1/2 hour, the dc resistance
and insulation resist.wce shall be measured as specifled in h.6.1
and 4.6.7 respectively. Wiping and forced air drying prior to

measurement is not allowed. The subsequent b- to 24-hour
conditioning pericd and measurements do not apply.

(e) Examinations after test - Resistors shall be examined for evidence
of breaking, &ickhi% sH1%, =@ 100seniW Of te~~ls ~d
mounting h=dware.

II.6.9 Dielectric withstanding voltage (see 3.12). ‘RIIStest shall be performed

not less than 10 minutes, nor more tti 30 minutes, after the preceding test.

Resistors shall be tested in accordzmce with Ineth@ 301 of MIL-STD-202. The
followiru?details and exceptions shall apply:

‘(a) Special preparations:

(1) Lug-terminal resistors - Resistors shall be mounted, without
supplementaryI.nsulation, between twc metal plates nonrml
to the horizontal axis of the resistor, one plate at each
end held firm.lyagainst the end of the resistor core by ‘d
throtibolt . The plates shall be of sufficient size to
extend beyond the resistor terminal extremities.

(2) Wire-lead-temirx31 resistors - Resistors shall be clamped in
the trou&b of a 90” metallic V-block of such size that the

bdy Of the resistor does not extend beyond the extremities
of the block. The resistor leads shall be so positioned
that one of the points of contact of the periphery of the
resistor with the V-block is the point at which the distance
from the surface of the resistor leads to the periphery of
the resistor body is a minimum. The MM imm dis~ce to the
periphery of the resistor body shfdl be measured from the
point of emergence of the resistor lead.

20
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Initialmcasureuent- dc resistanceshall be mcaaurcd ac”
specified,in L.6.I.

Magnitude of test voltage - 500 volts -o
Nature of potential - An se supply at C@arlcrcilll-linefrcqwncy
and wavefom.

,.

Eur8ti0n of amlication of test voltaicc- 1 minute.
Fate of appli&ition of test voltage --The test VOlta6e shall be

raised from zero to 50+3volts -, as unlfomly as pmcticable,
at a rate of appruxlmtely ’l@l volts - pcr second.

Points of applicationof test voltage - Between the resistor
terminalsconnectedtogetherand the mounting hardwre, or the
V-block, as applicable.

14a9urcmentafter test - DC rcsistance shall bc measured as
specified in 4.6.9(g).

2xaminatlonsafter test - Resistors shall t.cexamined for
evidence of flashover,mechanical_, arcm, and
I.nculation breakdown.

1+.6.9.1Mrumetric pressure (reduced). Resistors shall be tested in .ccorxi.ante
with method 105 of KCIA?TD-202. ‘lhefollowing details d exceptions shall

aPPIY:
(a)

.—. .—----.. — .. (b)

..-. (c)

-0 ~~~
‘: (d)

(e)
(f)
(e)
(h)
(i)

Methcd of mounting - AS spcclficdin 4.6.9.(a).
Inft181 measurement - EC resistanceshall’be measured as

_.— —— —-.

specifiedin b.6.1.
Test conditionletter - D.
Test voltagesduring subjectionto reduced pressure - 2W volts.
Nature of potential - As speclficdin k.6.9(d).
Duration of applicationof test voltage - 5 seconds.
Pate of application- 100 volts per second.
POints of applicatfon of test voltage - h specifled in b.6.9(g).
Measurementafter test - N res lstcnce shall be measured as

specifiedin b.6.l.
Examinationsafter test - h specifiedin 4.6.9(i).

4.6.1o ‘Iknnlnalstrength (see 3.131. Resistorsshall be te”stediiiaiiordance
with method 211 of MII.ATD-202. The followingdetails and exceptions shall apply:

(a) Test conditionletters - A and D. (Pull test and twist test,
respectively.) Applied force (A) - k-1/2 pcmnds. Resistor
clampedby 1 lead ad force applied to other lead.

(b) Mcas.rement before and after test - EC resistanceshall.be
measured as specifled in 4.6.1.

4.6.11 Wt-water-inmersion cycling (3,14/.

4.6.11.1 Salt water bcf.h. Tne salt water baths specified herein shall contain
conmnn table salt. Ihe baths shall be of suffIcient volume to ueilntainrelatively
constant temperature for the duration of the tests.

k.6.11.2 First day‘s cycling. Resistorsshall be Placed‘ina dry oven
maintainedat a ‘temperatureof 85‘*20 C. Tne rated or nt%xinuundc voltage,
W Ichever Is smaller, shall be applied.for 1 hour. Within 1/2 hour or as soon
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ac the resistorshave stabilizedafter removal of this volt-age,the dc re~istance
shall be mcaaurcd as spcclffed in 4.6.1 while the resistorsare in the oven.
IJpm ccanpletlonof this measurement,the rated or maximum d. voltage shall again
be appllcd to the resistors for 1 hour while they are In the oven maintainedat
a teupcratureof 85“*2“C. Within 5 secondsafter removal of this voltage,
resistors shall be taken frcm the oven and immersedfor a pericd of 1 hour in a
saturatedsalt water bath mdntaincd et 8.tcmxrature of 85“*2o C. Within 5
accoti after removal frcm this bath, realstors shall be Immersedfor a period
of 1 hour in another saturatedsalt water bath maintained at a temperatureof
~. +2”~ c. Resistors shall then be thoroughlyand quickly washed in tap water

and-h surfaceswlpcdor air bbtcd clean and dry. The resistors shsll cgain
be pl.acedIn the oven maintainedat a temperatureof 85”=” c and operatedat the
rated or m?sclmwddc voltage for 1 hour. Witihfn1/2 hour or as soon as the
rcsi.ctorahave stabilizedafter removal of this voltase, the dc resistance shall
be measured as specificd in b.6.1 while the resistors=e In the oven.

4.6.11.3 conditionlng between daily cycles. After each day’s fInal cycle,
resistorsshall b wt~~ e oven nmtitalnei at a temperatureof
85%2” C with no ~ol~e”~%!icd. In no case shall this conditioningpericd. .
cxceei 24 hours.

4.6.I.l.k Subseq.cntcyclins. The mtcd or maximum dc .olta6e shall be applied
to the resislm-s for h ~lle they are in the oven nkaintalnedat a tenpexature
of 85°i2”c. within 5 s~~ondsafter rcunval of this vOl%%_r?s fs.!oxs..P.9be
taken frcanthe oven and Imnerscdfor a period of 1 hotw in a saturated salt water
bath =intained at a t.ntpcratureof 85“i2” c. within 5 secondsafter remoti

I from this bath, resistarsshall be Inmcrscdfor a period of 1 $our in another
saturatedsalt w?.terbath rmlntainedat a temperatureof 00 ‘2 C. ReeIstora

-o”
shall then be thoroughlyand quickly waahed in tap inter and all surfaceswiped

I
or air blasted clean and dry. Tne reaiatorashall a@n be placed In the oven
maintainedat a temperatureof 85“*2“C. and operatedat the rated or mcxhm dc
voltage for 1 hour. Within 1/2 hour or ac soon e-athe resistors have etabilizcd
after refnwa.1of this voltase, the dc resistanceshall be measured ac spccifled

1

in 4.6.1 while the re8iatar~are in the oven. ‘IMs cycle shall be repeated to a
tatd 0? five cycle8. Resiatoreshall then be ecamincdfor evidence of dmage.

&-gi%L%#%%#kwlnsdetails and =cepticmc shall apply:
Resistorsshall be tested in accordancewith method

(a) Method of Iwunting:
(1) Lug-temdnsl resistors - Supportedby wl.releads, each

apprafmateZY 1 inch in length.
(2) Wire.lacd-t-ezmlnalresistors - SuppOrW by their tc17UMS:

exlal-leadresistorsat a point 1 inch frcm the resIator
body; Print.ed-ctieuitresistorsat a point 3/4 tich frcm
the resistorbody. Resistorsshall be so arrang~ t.kt the
temperatureof any one resistor shall not appreciably
Influencethe temperatureof any other resistor. There
aha.U be M undue draft over the reslstcms.

“-’“e

I

I
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‘iksttemperatureand tolerance - 225“*5”C.
Initialmca.surcmcnt- X resistance shall be mccsuredat a
temperatureof 125“*50C after ~rature swbilfration @
within .9hours of exposureof the resia- to this temperature

Opcratblgconditions - wted or maxhmnn dc continuouswrking
volwe SW be.applied fntennittcntly,1-1/2 hours on awl
1/2 hours off for 1,W hours, at the teat temperature. Each
resistor shell dissiPEtC rated wattxw but shall not exceed
maximum voltage. Adequate precaution8h931 be -en ta
m8in*in constantvoltage on &c rcsIS*.

Test conditionletter . E.
Measuremicntsduring tcct - While the re.eistoracre still 18

the oven, the dc *esistance shall be measured 8s specifiad in
4.6.1,at the end o&jhe l/2Lhgur off IX&M, after 5M4;

100i8, 250i12,500 -n , 750 -0 , l,OCO -0 , 1,250~ a

1,500.58 hours have-elapsed.“

V=mimt ion after test - Resis+~s shell be examined for
evidenceof mechanical d.amege.

h.6.13 Resistance.temperaturecharacteristic(see 3.16). Resistors shell be
tested in.acco ce~-sm 2020 -. The followingdetails.aud— -----—.
exceptions shall a@y:
Test temperature - In accordancewith table XIII.

TABLE XIII. Temperaturefor reeistamce.
kupcrature-charact-erletlc teet.

Sequence I Temperature

1 ------ -- . . . . - k
2 . . . . . . . . . . . . .

----- ----- --- %;
; -------------

.65
t?:::::::::;::: lf25

:::::::::::::: :
9 ----- ----- --- ylo;
lo -------------

~Thls temperature shall be consideredthe reference
temperaturefor each of the succeedingtemperatures.

mot applicableto quality .mnfonnanceinspection.

4.6.14 Low-temperaturestorage (see 3.17).

‘)
4.6.14.1 Mountin6. Resistorsshall be mounted by their normal mounting meams

and in such a manner that there is at least 1 tich of free air s~ce around each

-6’ “
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I

I

1

I

I

I

I

I

resistor,and in such a positionwith respect to the air stream that the mounting
offers substantiallyno obstructionto the flow of air across and eround the
re13lst.ors.

4.6.14.2 -CdUR. IX resistanceshsl.1be meaan’ed as specifiedin 4.6.1.
Within 1 hour~ls measurement,the resistorsshell be placed in a cold
chamberat - t5per2ture. The tempe~ture slmll then be graduallydecreasti
ta -63”+jJ C wlthln a period of not less than 3 hours.For que.lltyconformancein-

spectiononly, sr@ at the option of the supplier,the resistorsmay be placed in
the cold chamber when the chamber la alz’eadyat the extreme low temperature.
Twenty-fourhours after the resistorshave reached this temperature,the tempera-
ture shall be gradusll.yincreasedto rocm tempemiturewithti a period of not more
tbn 8 hOmB. The resistorsshsll be removed frcrothe chamber end udrh.ainalat
s ~t~e Of 25e * 5” C fm a period of awoximately 2k hours; the dc
resi.stanceshall again be measured as specifiedin 4.6.1. Resistors shall then
be examined for evidenceof mechanical-e.

4.6.15 Imr-tenperature operation(see 3.18). Followins the final dc resistance
measurcraen%specIfied . . . . the reaistors,mounted as specified in k.6.“14.1,
ehall again be placed in a cold chembereatroom temperature. The temperature
shall be grsdwl.lydecref@ed to -55” ~. C, wlthti a period of not less than

l-l~c hours. For quality confom.snceinspectiononly, aid at the option of the
SUPPII=, the reSIStOrSmay be P18ced in the cold chamberwhen the chamber-is
already at the extreme low temperature. After 1 hour of stabilizatlonat this
temperature,fuU rated conti.nunu8working voltage as s~cif led in ~.3.2 shall
be applied for h5 minutes. The resistarsmay be lomied individuallyor h
~el. Fifteen +5 mjnut,esm the renovalof voltage,the tem~rature lm

-0
the chamber shall be ~uelly increasedto rcmm temperaturewithin a perlcd of
not more than 8 hours. The reslstas shall then be removed frcfnthe chamber and
ndntainad at a tfmweratureof 25” i 5” C for a period of approxlme.tely2b hours;
the dc resis~e shall agdn be measured as specified In 4.6.1. Resistors shall
then be examined for evidence of mechanicaldamage.

4.6.16 M@. temperatureexpmure (see3.19).

11.6.16.1Mount@. ResImtore shell be mounted by their nomal mountIng means
and no 1301derinsB- be used.

4.6.16.2 Frocedure. DC resistanceshallbe measured ss specified in k.6.l
at _ -b i-m~”r8ture. Resistorsshall then be exposed to an ambient
temperatureof 1450 $ C for a period of 2*4 hours. Not less -2 hOws

afkr the end of the exposureperlcd, the dc resistanceSW a6aln be meamred
ss s~cified in 4.6.1at ram ambient temperature.

4.6.17 Shpmk, medium Iqact (see 3.20). Resistors shrillbe tisted in acc-ce
with meth6d -d5 of~ e fo owing details and exceptionsshall apply:

2L
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(a) Special mounting mcm. - Resistors shall be mountel fn ‘.
reletion to the tad equi~t in such a manner that .

the.stress.appliad is in the direction which would be
considercdmoat detrhental.

(1) Lug;ginal resistors - Resictars shell be auunted in 8
namer with tha proper throughbolton a~priati

Jig fixtures. A s~at-sd nwuut~ fixture 16 ahoun w
fi&.lre2.’ ‘Iheaeffxturas .9haU be constmccterlin a 8mnner
to insure that the points of the rasistor~tfng suplwta
will remain in a static ccnditionwith reference +m the
shock table.

(2) Wire.leqd-t.eminalresistors - Reaiators shall be rigidly
mount.sdon amropriate Jis fMmres with their bodies re-
Btr.~ fTMI IXWJMC@ .Dd theh kd. ~ .t 8

distance of 1A inch fran Me resistor body. These fixtures
SW be constructedin a mmnar to insure that the points

of the rasistor-mountimgsupport.will raaain in a static
cotiition with referance ta the shock table.

1

>.

-’0’ ./

—.. .—

FIGUFU22.

l=-

Swest.d rmmt ins ftiture for lug-terminal
resistors for shock and hi@-fr equency-vibration teBts.
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- (b)

(c)

[:1

I (f)

(6)

(h)

Test leads - ‘I&t leads ussd du%g this test shall be no
lsrger thsn AWO size 22 strand- wire, so tlvitthe influence
of the test lead on the resistor will be held to a minfrnum.
The test.lssd length shall be no longer than neceseary.

Measurement before shock - DC resistanceshall be measured as
SpSCifid in 4.6.1.

Test conditionletter . C.
Wmbcr and directionof applied shocksmotion . The reslstors
shallbe sub.lectedto 5-shocks (total of 15 shocks) in each
of 3 mutually perpendicularplanes. The initialplane shall
P3CS through the resistorsxis cd terminals end the other
two planes shall be mutually.perpctiiculsr.

Measuraent during shock - Each resistor shall be monitored to de.
tcrmine electricalMscontinuity by a method which ehall at least
be sensitlve enough to monitor or register,aut.nnatIcally,any
electricaldiscontInuityof 0.1 mlllieecond or greater duration.

Mea8uremcntafter shock - EC resistanceshall be mccsursd as
spccifisd in 4.6.1.

-ination after test . Resistorsshall be ~lncd for evidence
of mechanical and electricaldsmage.

4.6.18 Vibration, high frequency(see 3.21). Resistors shall be tested h
accordancevith method 2C41of ~-202. The followingdetails and sxceptiona
Shsll apply:

(a) MYurltlngof Spscimens - Reeistars shall be mounted in relation
. . . to the test equi~nt in such a -er that the stress appllcd..

is h the directionwhich wm.1.dbe coneideredmost detrimcmt.e.l.
(1) Lug-tenninslresistors - Resistors shall be mounted h a

nO& Umner with the proper throughbolton appmoprlate

(b)

jig fixture8. A suggestednwuntl.ngfixture is ehown on
figure 2. These fixturesshall be constructedin a -er
t.a&ure that the points of the resistor-mounting
Sum till rsmati illa S=tiC conditionwith reference
ta the vibrationtable.

(2) Wire-lead.tenuinalresistors - Resistors shall be rigidly
mauntsd on ap~opriat.eJlg fixtureswith their bodies
restrainedfrm movemsnt and their Us& euppcn-t.sdat a
distanceof 1/4 inch from the resistorbody. These fMures
shallbe constructedin a -er to heure that the points
of the resistor-xwuntlngsupportstill rcrSn in a static
COtiitiOnwith refcranCe t-a the vibrationtable.

Test 1* - Test lsads used during this test SW be no larger
thsn AWOsizs 22 strandedwire, so thnt the influenceof the
test Lead on the reeiatar ehall be held to a minimum. T!ie
teat-led length shall be no longer than necesssry. A shieldsd
cable, which msy be necessarybecauae of the field surroundixuj
t3LSvibrationtable, shall be clamped to the resistornrmnting
Jti.
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(h)
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Meeswementbeforevibration- IX resistanceshallbe measured
as specified in 4.6.1.

Testconditionletter. D.
Motion- In each of three mutwil.lype~icular p3nnm;

the initialplane shall -S through the resistoraxie
and te.xmine.ls,and the other two planes sk=ll be mtually
perpendicular.

Measurementsduring vibration - &ch resister shall be mbnitored
to determineelectricaldiscontinuityby a method that skall
at least be sensitiveenough ta monitor or register, GutaD9ti.
c~~, any electricaldiscontinuityOf 0.1 Idll.iSeCOlbSOX’
greater duration.

Measurementafter vibration - IX resistanceshedl be nb?nsur~ as
specified in 4.6.1.

FXamimtiOn after teat - Resistors shall be examined for ●violence
of mechanicaland electricaldamage.

4.6.19 l%ngus (see 3.22). Unless certificationis provided,resistors shall
be tested in accordancew~ method 506, procedure II, of MIL-2TD-81O. Resistors
shall be examined for evidenceof fun@s growth.

5. PREPARATIONFOR DELIVERY

5.1 ‘Wesefvation ~“ ~-ckag-fi. Presezwation““a&pckaging Sk be level
A or C, as specified(see b.1).

_ ~+-

0 ‘) 5.1.1 Level A.

5.1..1.1Cleaning. Resistorsshall be cleemed in accordancewith MSL.P.I..I6,
process C-1.

5.1.1.2 Drying. Resistors shall be dried in accordancewith one or more of
the procedw=sted in MIL.P-lL6. The procedureused shall not be injurious
to the item.

5.1.1.3 Preservativeapplication. None required.

5.1.1.4 Unit Pckaging. Unless otherwisespecified,resistors shall be
adequatelycushionedand individually@cka&ed in accordancewith MIL-P.116
methcd U@, Insming compliancewith the general (3.5.1) and physical protection
(3.6) requirements.

5.1.1.5 Intermediatepackaging. Resistors,pickaged as described in 5.1.1.4,
shall be placed in intermediatecontainersconformingto PPP-B-566or PPP-B-676.
Intermediatecontainersshall be uniform in size ad shape, shall be of minimum
cube and tare, and shall containmultiples of five unit packages,not to ffceed
100 packages or ten pounds. NO intermediatePckaglng is required when the
total qwantity shipped to a single destinationis less than lCO units.

5.1.2 Level C. Resistors shall be preservedand packaged in a uanner that
will affo-uate protection~inst corrosion,deterioration,and physical

,.

- ● ’”’./”
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daukgeduring shi~ent frcm IIUPP4sourceto the firstreceivingactivityfor
Imdlete use. Thisxksge hsy confom to the supplier’sccnmercialpractice ““”a

for rctai.1distributionmen such n!eetcthe requirementsof this level.
.

5.2 Packing. Pack3ng shall be level A, B, or C, cs speciflei (see 6.1).

5.2.1 LeveiA.. The Pckagcd Item(s)shall be Wkcd In fiberboardcontainers
cOrifOrmi@Z1-B-6%, Wc8ther resistant,style optfozal, wcc iel requirement.
w “lieuof the closureand waterproofrequirementsin the appendix of PPP-B-636,
closuresand waterproofIng shall be acccrnplishcdby icallng the center seams,
~, -es”, m =Ufactwer’ e joints with -terproof tape, 2 incheswide,
conform~ ta PPP-T-60,Class 1 or PPP.T.76. Banding (reinforcement requirements )
shell be E@Plicd In accordance with the appendix to PPP-B-636, usin8 nornnetallic
or tafi b8nd3n8 only.

5.2.2 Level B. The packaged itcm(8) shall be pckcd in fiberboard containers

conformfm.Z.Z-B-636, class dOmcBtic, style and use requirementsoptional.
Closurestihallbe h accor&ice with the appendix,thereti.

5.2.3 Level C. The packaged item(s)shall be xckcd in a Icarmerthat will

afford ad-protect ion against damage durlng direct shipnent from the
supply source to the first receivimgactivfty for fnmcdlateuse. !fhiSWck
shall sonfonnto the applicablecmier rules and regulationsand my be the
supplier’e ccmraercIaJ practlc,ewhen such cotiormcto the requircmentmof this
level.

5.3 kking (.see,6.1).In addition to any speciclmarking requiredby the
contrac%or order, each m“lt riickage,fntermeiiateand cxterlorcontainersshell
be nmrkcd h icmrdance with MTL.-STD-L29.

5.4 Gcrlcr81.Exterior contalnerashall be of a mintiwo tare and cube con-
slstent~e protectionrequired and shell contain equai quantitiesof
identicalItems ta the greatest extent possible.

, .... .

e
6. tw?kx

6.1 ordering.tita.Proauwhentdoctienta should epecify the following:
e, nUbCr, ad date of this spccificatioh.

(~) Title, number, and date of the a@icable de&il specification,
and the canpletitype desi.gnition(see 1.2.1, 2.1, aml 3.1).

(.) Levels of preservationand packagingand pcklng, and applicable
mcrkfmg (ece ecctlon 5).

(d) Mcthnds .r preservationWI FJ=kfwiw of M~-P-~6, if Other ~
method IA8 (see 5.1.1.4).

(e) Number of unit ~kages or tmc of container,if other than that. . .-
Spccifiedti 5.2. -

6.1.1 ~~lrcct shi~tc. The packaging,pking, and -king epcclficd in
section5 b=: .’00 ~ direct purchasesby or direct shipncntsto the Government
and me not l.nteruicdto apply to contmctc or orders between the suppller and
.p’rimeContr’fictil
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0’) 6.2 wification. With respect to prnducts requiring qualificatlgn, “miiirda
will be ntedeonly for such products as have, prior to the”tI!ncBet for opec’i~
of bids, been tested and approved for incltiion in the applicablequalifled
productslist whether or not such productshave actually been so listad by that
date. ‘i%eattentionof the surpliers 16 callad to this raquiremant,and nmnu-
facturersare urged to amnge to have the products that they propose tn offer
to the Federal Govcrmnant,teatcd for qualification,in order that they iie.ybe
eligibleto @e awa@”~ contrmts or orders fOr we @ducta c~Cr~ by ~is
specification. ‘TM activity.respansible.for the qualificd products list is
U.s. k’my ElectronicsCdumand;however, tifO-tiOn PetifIIix18@ qwif iC8ti0n
of P@ucta my be obtainedfran the Dafenae ElectronicsSupply Center,
Di~ec@rate of Fmgineeringstandardization(DE5C-E), 1507 WilmingtonPike,
Dayton, Ohio k5401.

6.3 Iwating. The intentionof this spacification in coveri.os~reture
rise is~t the final resistor hotsrmt temperattweto #+5” C. However, if
it is desirad to operate these resistorsat aE-ambient t~t~e t?r-t.erthan
L250 C the resistors shouldbe deratcd in accordmce with fig’ure3.

.._. _. . . . .

1~.

I
.100 . -..— ---- ---- .- --

90

80

60 . I I I I I I I 1 1
.70/ I I 1 1 1 1 1 ,

I I I
~

so 1 t

40

30

20

10 .
145”

0
30 40 SO 60 70 80 SO 100 110 120 130 140 150

AMBIENT TEMPERATURE IN OEGREESCENTIGRADE

FIGURS 3. Derating curve for high-ambienttcmprrature.
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6.4.M.@ frequency.Resistors should not be used in circuits where their ac
,.

per~onnance Ic of crftlccl importanceIn the operctIon of such circuits,unless
.-.

supplcmenta.ryrequl.rcmentsare specified in the contract or order for controlling ●theacproperties of the resistors Involved. If supplement.wy requirements are
speciflcd, no type deslsnation should appa on the resistor (see 1.2.1 and 3.19).

6.5 Washers. All mount- washcra used for tistitimg purposes should be of
s3.8zed~ mcterial, conforming to grcde L-241, or better, of KEL-I-1O,
%sul.atlng M8tcria.ls,l?.lectrical,Ceramic, Clacs L.”

6.6 Mountins. It Is suggested that wire-lead-terminal resistors be mounted
by resti~their bodice from movanent when shock or hlgh-freq~ency v~rat ion
forces of the nmgmitudes,enumeratedin this speclficatlon,are to be encountered’.

6.7 powerreting. The powerratingsof these reslstors are conservativecnd
are approximately50 percent of the correapmdhg cocxuerclal ratinga.

6.8 selectionw use information. F.quigmentdesigners should refer to
M?L-STD-l% ‘Reslstqrs,Selectionand Use of,” for a selectlon of standard
resiator t&es and vclues for new equlment design. All applicationand use
Infonmtion concerningthese resistcmsm-e also provided in MIL-STD-199,

6.9 Supersessiondata.

6.9.1 Resistance tolerance. Resistors identified under NCZL-R-93Cwith an
initial resistance tolerance of i.025 percent (symbol C) nay be replaced..with..._
resistorsfrcm this spccificmtlon of *O.1 percent, or *O.05 percent tolerances.

6.9.2 Resistancetemperaturecharacterisitc.Resistors of character”lstic
‘%” (althou@ dlfrercnt in nunerictivalue of resistancetemperaturecharacteristic )..
=e Intcrchangcablewith “S” characteristicsresistors,under MIL-R-93C. In
addition,ctiteristics E, L, @ M are sw-=rseded by characteristic“E” of this ●
apecifIcation.

6.9.3 characteristicssnd tcnnind. Resistors identifiedby temperature
cheractdstic - had t 1~ C“ of this specificatlon,are interchangeable
with reaiatorawith charfi%r ~ “C” of MIL-R-93C. Temperaturecharcc$eristic
“c” of this specificationsupersedescharacteristics“A” and “C” of ML-R-935
and covers the tanperaturerange of 125“C to 145”C apecified.in MIL-R-9WA( USAF).

6.9.4 Supcrsessionof styles. ‘Thests’le=in this specificationsupersedethe
styles of supsrscdcd MIL.R+3C, 12 June 1961,“Reafstars, Ffxcd, Wirewound
(Accurate),@nerd .!@ecificationfor.”, and MIL-R-9444A(USAF)20 J~Y 1959,
“Resistors,Fticd, Wirewuti, FreeInion Hlsh Tmpcrature ,Gcneml Spcciflcation
for,” as li.9@d h table XIV. “
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TXBLS XIV. Superaeesionof styles.

.,..,.

0.=”,

MIL.R-93D MIL-R-93&

RB56 -----
RB55 -----
RB54 -----
RB53 -----
RB52 -----
P357 -----
RB58 -----
R359 -----
RBo8 -----
RB16 -----
RB17 -----
RB18.----
RB19 -----
RB70 -----
RB71 -----
RB72 ------
RB’73----.

./

Style
RB56 ------
RB55 ------
RB5k-------
RB53 ------
RB52 ------
~57” ------
RB58- -----
R7+59. --.’-.
F.Bo+------
RB16..----
RB17- -----
RB16- -----
RB19------
RB70- -----
Rml - - - - - -

MIL-R-93B

Supersedesstyle
RB56
RB55
RB5k
RB53
RB52

----- ----
----- ----
.-...- ----

RB19
.-..
. . .

----- . . . ..
---- ---- -

MIL.R.9&k4A(usAF)

Supersedesstyle
. . . . . ----

AFR1’10
AFRTll
AFRTM
AFRT 13
AFm I&
AFm 15
mm’ 16
M& ;:

m 19
----
.-..
----
.-..
AFRT 20
AFRT 21

~{ Resistors in this specification are mut~ly interchaW=Eble with resistars
of tne same type designation ~der MIL-R-93B(see6.9.3)@ ~-R-93C.

6.1o Changes from previous issue. Asterisks ere not used in this revision

+;G :cientify changes with respect to the previous issue, due to the extensiveness
of the changes.

custodians: Frewing e.ctivity:
m-~ .Qnly-sL
Naw - SH
Air Force - 11 (fioject 5905-0z8)

Review activities:
Army, MI, l.Kl,sL
Naw - SH, WF
Air Force - 11, 17’,85

User activities:
Army-m

Navy - MC
Air Force - 14, 19

,,, ‘.
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APPmmx

PROCEDJRE3TJRQIJALIPICATIONINSPECTION

10. SCOPE

10.1 This appendix details the ramcedure for submiaeionof samples,with
releatd data for qualificationinspectionof resistors coveredby this specifi-
cation. The procedurefor extendingqualificaticmof the required sample to
other resistors coveredby this specificationis alsooutlimd herein.

20. sUEMISSION

20.1 Scmple,

20.1.1 Single-typ?submissIon. when qualification is sought for e single
resist-encevalue, a sample consfating of 40 coated or enclo.md semple units and
2 urmatcd or unenclosedsemple units h the sane resistar style, end lead tw,
shell be submitted. .

20.1.2 l.lvltiple-typsubmission. When qualificatIon is sought for a resist.ence

-e, a sample consistingof bO coeted or enclosedacmple units end 2 uncoated or
unenclosedsample units in the same reslstor style, tennlne.1type, and tightest
tolersncefor which qusJificatlonis sought, shall be submittedtogether with a
statment lndicatIng the lowest resistancevelue In8nufacturcd.The rmnnberof
sample units in groups II to VII, lnclu8ive,of tab!.? VII end the applicable
resistancevalue shell be as specified in table XV. When Mid temlnal type “c”
is sutmitted(as kO semples above): Qualificationfor type “W” in the seinestyle
may be granted when an additional6 samples of type “W” are subjectedto groups I
and II of table VII. In a slmilernmnner, type “C” msy be qualifiedwhere “W”
la sutmitted(ae &O samples above), with the submissionof 16 additionalsamples
of type “C”resi.stirsto groupsI, IA and II of table VII.

.!

... ,)..

‘“b

. . ..

*
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TAMz xv. Nmb?r of sample umits ml resistance
value for mltipl e-type aulmiaal. m.
~or single lead type) y

Group No. of table VII

Coated or enclosed

IA . . . . .

11 : : : : ::::.....
III . . . . . . . . . . . .

Iv . . . . . . . . . . . . .

v . . . . . . . . . . . . .

VI . . . . . . . . . . . . .

,- Ui”coetedor unenclosed
I v,, . . . . . . . . . . . .

Number of ~ ~
sample units

10
6

{

6
3
3

{

2
2

2
6

--

2

Resist.auce value

Any value
Hlgheat.
Highest.
Highest.
10,000 olma or value nearest
10,OOO Ohnle
Highest.
10,OOO Ohms (Wumd with
same type wire as hfghest
realstamcevalue).
10 Ohns #
10,000 ohms or value nearest
10,OW Cdmw.

Hl@est.
I
~,/
- @alification G? both leads “C” and “W” is possibleby a xtia.1 submissionof
tiditIcmal samples under 20.1.2.

~~~ne ediiitional coated or enclosed sample Uit Of each resis~ce value shall
be S1:OMitted to permit substit~tion for the defectiveallowed in group I of
mule VII.

3’If the SBXJecoatings and materialsare not used for all reslstancevalues and
toleremceswithin the smne style, an additionalsubmissionshall be made for
each coating and material. TIE term “material”In thiB speclfIcation does not
aPPIY to the resist-ante.wireelement.

~lo ohms or a higher value, If this higher value is the .irdnnunvalue for which
approval is sought.

\

I

1

.;.
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20.1.3 Supplementarylnsul.ation.Polytetrafluoroethylenewashers@ tich
thick shell be furnishedby the supplieras supplementaryf.nsulation.

2c.2 Test data. When examinationsand tests are to be performed at a
Oovwnment laboratory,prior to submission,all sample units shall be subjected
to all of the examinationsend tests indicatedas nondestructivein table VII.
Each submissionshall be accmnpsnledby the test data obtained frcm these
examinationsand tests. ‘Fne,perforrmnceof the destructivetests by the
supplieron a duplicate set of sample units 1s encouraged,81th0ugA not required.
All test data shall be submittedin duplicate.

20.3 Descri tion of items.
~eing

The supplier shall submit a detailed description
of the resIetors submfttedfor inspection,includingmateriels used for
the protectivecoatfng or enclosureand the type wire used in the resistance
element.

30. -T OF Q~I~~ON

30.1 Single-tin submission. Qualificationshall be restricted to the resist-
ance value In the style and resistancetolerancesubmitted.

30.2 Multiple-tylwsubmission. 7Tne resistance range included in the qualifi-

cation of any one resistor style and terminal shall be between the highest resist-

ante vslue tested and the lowest resist.antevalue for which qualificstion is
sought, provided the same materialsare used within the range qualifled. Quallfi-
cation of reaIstorsby Initialresistancetoleranceshall qualify realstorsof
the same style and resistancerange in any of the other initial resistance
tolerancesas listed in table XVI provided the same ccating, enclosure,and
naterialsare u8ed.

TABL2XVI. -tent of quallficetion by tolerance.

~
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